usual orbital recurrence after successful treatment of intraocular disease with aggressive laser therapy. Clinicians should be aware of the rare possibility of orbital recurrence following chemoreduction with local consolidation even when fundus examinations are normal.
Introduction
Retinoblastoma is the most common intraocular malignancy in children and represents roughly 4% of pediatric malignancies [1] . In the early 1900s, the prognosis for children with retinoblastoma was a mere 5%, but this has dramatically improved to 95% in developed countries [2] .
Orbital recurrence of retinoblastoma following successful treatment of intraocular disease is extremely rare. Herein, we present a patient who was successfully treated with chemotherapy and local consolidation followed by aggressive laser therapy for a macular recurrence and who subsequently developed an unusual type of orbital recurrence.
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Retinoblastoma · Tumor recurrence · Focal therapy · Diode laser · Argon laser · Oncology Abstract Purpose: To report a case of a 29-month-old male with familial, bilateral retinoblastoma with orbital recurrence following aggressive laser treatment. Methods: This is a retrospective case report of a single patient. Results: A 3-week-old male was diagnosed with familial, bilateral retinoblastoma (group D OD, group A OS), and treated with 6 cycles of systemic chemotherapy and laser treatment. The patient exhibited full regression of tumors in both eyes. Two years after diagnosis, a small tumor recurrence within the macular laser scar of the right eye was discovered. The tumor recurrence was treated with argon and diode laser over 6 months. The tumor recurrence completely resolved following the laser treatments. Ten weeks after the last laser treatment, MRI revealed a large intraconal orbital mass, contiguous with the sclera of the right eye. Orbital biopsy and systemic work-up confirmed the diagnosis of retinoblastoma with no other metastatic foci. B-scan ultrasonography showed thinning of the sclera at the site of recurrence. Conclusion: This is an un-
Case Presentation
A 3-week-old male underwent an examination under anesthesia (EUA) at the Children's Hospital Los Angeles with a positive family history of bilateral retinoblastoma in his father and older brother. Past medical history was otherwise completely negative, and review of systems was also unremarkable. He was born fullterm without any complications during pregnancy or delivery. No prenatal or in utero genetic testing for mutations in the retinoblastoma gene had been performed prior to the presentation.
Initial EUA revealed group C unilateral retinoblastoma in the right eye with a macular tumor and surrounding subretinal fluid ( fig. 1 ). The left eye was normal without evidence of retinoblastoma at initial evaluation. MRI of the brain showed the macular tumor but no extraocular extension. The patient completed 6 cycles of systemic chemotherapy and laser treatment with excellent regression of the tumor. At 9 months of age, the patient was discovered to have a small retinoblastoma tumor in the left eye (group A) at the ora serrata. The new tumor focus was successfully treated with red diode laser (230 mW).
Two years after the initial diagnosis, a recurrent tumor was noted in the atrophic macular laser scar in the right eye ( fig. 2 ) . Ocular ultrasound performed at this time demonstrated scleral thinning ( fig. 3 ). Intra-arterial chemotherapy was attempted, but the oph- 78 thalmic artery could not be successfully cannulated. The tumor recurrence was then treated with laser therapy over a total of 10 sessions over the next 6 months. Diode and argon laser units with power levels ranging between 400-900 mW were used. The nodule of active tumor resolved completely ( fig. 4 ). An EUA 10 weeks after the last laser treatment showed no evidence of intraocular disease. However, a routine screening MRI scan performed at that time showed a large intraconal mass located directly posterior to the globe and adjacent to the sclera of the right eye ( fig. 5 ). An orbital biopsy was performed through a conjunctival approach, which confirmed the diagnosis of orbital retinoblastoma. Metastatic workup was negative for bone, bone marrow, or central nervous system disease. Follow-up MRI scan after the completion of systemic, globe-conserving treatment showed complete resolution of the orbital mass. Fundus examinations continue to show no evidence of active intraocular disease.
Discussion
Advances in systemic and local therapies to treat retinoblastoma have decreased the need for enucleation. However, these therapies also have the potential for complications [3] . Laser treatment for retinoblastoma is widely accepted among ocular oncologists, either as a standalone therapy (usually for small tumors) or in combination with chemoreduction. However, treatment parameters (number of sessions, power of laser, etc.) for various clinical settings have not been standardized [4] . Tawansy et al. [3] described numerous cases of patients treated with systemic chemotherapy and focal treatment (with laser) who then developed vitreoretinal complications. These complications included vitreous traction band, subretinal fibrosis, preretinal fibrosis, retinal detachment, and pseudo-vitreous seeding. Other intraocular complications following laser treatment for retinoblastoma include vitreous and retinal hemorrhage, retinal contraction, and rhegmatogenous retinal detachment.
Another source of concern following aggressive laser treatment is relapse of tumor. It has been suggested that high-energy focal treatment can disrupt the internal limiting membrane causing dispersion of malignant cells from the tumor [5] . The risk of extraocular extension of retinoblastoma following the violation of the sclera has been well described when performing intraocular surgical procedures [6] , although never previously reported following laser treatment. For example, Karcioglu et al. [7] found evidence of tumor seeding in the needle tracks following aspiration of intraocular retinoblastoma tumors. In our case, we postulate that repeated, aggressive laser treatment caused a focal thinning of the sclera within the atrophic scar, allowing a portal of entry for active tumor cells to seed the orbit. Another possibility is that the orbital recurrence was related to metastatic disease caused by hematogenous dissemination to the orbit [8] . We consider this mechanism less likely given the original diagnosis of group C retinoblastoma and the location of the single extraocular lesion directly posterior to the sclera with no other evidence of metastatic disease.
Focal therapy for retinoblastoma has many advantages including salvage of the globe with negligible systemic or regional complications. However, the short-and longterm implications of these treatments after chemoreduction are still being evaluated. Our case report highlights a potential consequence of aggressive focal therapy and serves as an example of the possibility of orbital tumor recurrence in retinoblastoma patients even when intraocular examinations show no clinical evidence of tumor activity. 
